I. INTRODUCTION
Blazars are a subclass of active galactic nuclei (AGNs) which include flat-spectrum radio quasars (FSRQs) and BL Lacertae (BL Lac) objects. Both FSRQs and BL Lac are characterized by strong and rapid flux variability across the entire electromagnetic spectrum which are predominantly nonthermal. The emission extends all the way from radio to γ-ray and is believed to be produced in a highly relativistic plasma jet pointing along the line of sight to the observer. Due to the small viewing angle of the jet, it is possible to observe the strong relativistic effects, such as the boosting of the emitted power and a shortening of the characteristic time scales, as short as minutes [1, 2] . Thus these objects are important to study the energy extraction mechanisms from the central super-massive black holes, physical properties of the astrophysical jets, the acceleration mechanisms of the charged particles in the jet and production of ultra high energy cosmic rays. The spectral energy distribution (SED) of blazars is characterized by two nonthermal bumps [3, 4] and depending on the location of the first peak of the SED, these are often sub-classified into low energy peaked blazars (LBLs) and high energy peaked blazars (HBLs) [5] . In LBLs, the first peak is in the near-infrared/optical energy range and for HBLs it is in the UV or X-rays range, while the second peak is around GeV energy range for LBLs and for HBLs it is in the TeV energy range.
There is a general consensus that the low energy peak is produced due to the synchrotron emission from accelerated electrons and positrons in the emitting region. Although, the origin of the high energy peak remains inconclusive, the leading interpretation is the SSC model, where the high energy emission is from a population of relativistic electrons up scattering their self-produced synchrotron photons [6] or by external photons. This model is found very successful in explaining the multi-wavelength emission from BL Lac objects and FR I galaxies such as NGC 1275 and M87 [4, 6] and also Centaurus A [7, 8] . The inevitable outcome of the leptonic models is that, flaring at TeV energy should be accompanied by a simultaneous flaring in the synchrotron peak. Alternatively, in the hadronic models, the high energy peak is produced due to proton synchrotron emission or decay of neutral pions formed in cascades from the interaction of high energy proton beam with the radiation or gas clouds surrounding the source [9] . In this scenario, a strong correlation between the gamma-ray and the neutrino fluxes is expected [10] [11] [12] .
The AGN 1ES 1959+650 was first detected in the Einstein IPC Slew Survey [13] and classified as a HBL subclass, based on its X-ray to radio flux ratio [14] . It has a redshift of z = 0.047 [15] with a luminosity distance of d L = 210 Mpc and the mass of the central black hole is estimated to be ∼ 1.5 × 10 8 M ⊙ . Because of the HBL subclass and low redshift, it had long been considered a potential candidate for TeV γ-ray source. The first very high energy (VHE) gamma-ray from 1ES 1959+650 was observed in 1998 by the Seven
Telescope Array in Utah, with a 3.9 σ significance [16] and later on other observations were also reported but the observed flux was weak in both gamma-rays and in X-rays. The was observed by Whipple [17] and HEGRA experiments [18] as well as in the X-ray range by RXTE experiments. The X-ray flux smoothly declined throughout the following month.
However, during this smooth decline period, a second TeV flare was observed after few days (on 4th of June) of the initial one without a X-ray counterpart [19] . On the other hand,
In July 2006, the BL Lac PKS 2155-304 had a giant TeV flare recorded by HESS [2] which was accompanied by an increase in X-ray flux and can be explained through SSC model.
So the observation of the "orphan" flare in 1ES 1959+650 is in striking disagreement with the predictions of the leptonic models thus challenging the SSC interpretation of the TeV emission. Non observation of a significant X-ray activity could naturally be interpreted by the suppression of electron acceleration and inverse Compton scattering as production mechanism for very high energy (VHE) gamma rays in favor of hadronic models. Motivated by the above argument, a hadronic synchrotron mirror model was proposed by Böttcher [20] to explain this orphan TeV flare and also the neutrino flux is estimated during the flaring [10] .
In this model, the flare is explained through the decay of neutral pions to gamma rays when the former are produced due to the interaction of high energy cosmic ray (HECR) protons with the primary synchrotron photons that have been reflected off clouds located at a few pc above the accretion disk. These photons are blue shifted in the jet frame so that there will be substantial decrease in the HECR proton energy to overcome the threshold for delta resonance and, at the same time, it is an alternative to the standard scenario where HECR protons interact with the synchrotron photons, where one needs HECR protons to be Fermi accelerated to high energy. But the idea of the reflection of synchrotron photons off-cloud at a few pc above the accretion disk demands a special geometry of the jet+cloud system, which plays a vital role. Also how efficiently these photons will be reflected from the cloud is rather unclear.
II. THE HADRONIC MODEL
In a recent paper Sahu and Zhang [21] , we would like to apply it to the orphan TeV flare of 1ES1959+650. Here we assume the standard interpretation of the leptonic model to explain both, low and high energy peaks, by synchrotron and SSC photons respectively as in the case of Centaurus A. Thereafter, we propose that the low energy tail of the SSC photons in the jet serve as the target for the Fermi-accelerated high energy protons to produce the pions through delta resonance and their subsequent decay to high energy photons. In this scenario the condition of Böttcher [20] is automatically satisfied without the need of a special geometry.
The SED of the 1ES1959+650 is fitted quite well with the leptonic one-zone synchrotron and SSC model [22, 23] . In this model, the emitting region is a blob with comoving radius R ′ b moving with a velocity β c corresponding to a bulk Lorentz factor Γ and seen at an angle θ ob by an observer which results with a Doppler factor
The emitting region is filled with an isotropic electron population and a randomly oriented magnetic field
The electrons have a power-law spectrum given as dN/dE ∝ E −α with the power index
The energy spectrum of the Fermi-accelerated protons in the blazar jet is also assumed to be of power-law. Due to high radiative losses, electron acceleration is limited. On the other hand, protons and heavy nuclei can reach UHE through the same acceleration mechanism.
The pion production in pγ collision through ∆-resonance is
which has a cross section σ ∆ ∼ 5×10 −28 cm 2 . The charged π's subsequently decay to charged leptons and neutrinos, while neutral π's decay to GeV-TeV photons. For the above process to take place, the center-of-mass energy of the interaction has to exceed the ∆-mass 1.232
GeV which corresponds to the kinematical condition
where E ′ p and ǫ ′ γ are the proton and the background photon energies in the comoving frame of the jet, respectively (quantities with a prime are in the comoving frame and without prime are in the observer frame). Also for high energy protons we take β p ≃ 1. Since in the comoving frame the protons collide with the SSC photons from all directions, in our calculation we consider an average value (1 − cos θ) ∼ 1 (θ in the range of 0 and π). In the observer frame, one can re-write the matching condition as
Here
is the observed background photon energy, while
is the energy of the proton as measured by the observer on Earth, if it could escape the source and reach earth without energy loss.
In the comoving frame, each pion carries ∼ 0.2 of the proton energy. Considering that each π 0 decays into two γ-rays, the π 0 -decay γ-ray energy in the observer frame (E γ )can be written as
The matching condition between the π 0 -decay photon energy E γ and the target photon energy ǫ γ is therefore
With the leptonic one-zone synchrotron and SSC interpretation, different models use different parameters [22, 23] to fit the SED of 1ES 1959+650. In all these models, although the blob size differ by about 1 to 2 orders of magnitudes (1.4×10 with an exponential cut-off, and for the protons with energy E p it is given as as
where the high energy proton has the cut-off energy E p,c and the spectral index α > 2. Also in this small volume, the comoving photon number density n ′ γ,f (flaring) is much higher than rest of the blob n ′ γ (non-flaring), which can be due to the copious annihilation of electron positron pairs, splitting of photons in the magnetic field, enhance IC photons in this region and Poynting flux dominated flow which can form, from the magnetic reconnection in the strongly magnetized plasma around the base of the jet [25, 26] . This can be expressed as
, where λ ≫ 1. So the ratio of photon densities at two different background energies ǫ γ 1 and ǫ γ 2 in flaring and non-flaring states remains the same, that is
The high energy protons will collide with the low-energy tail of the SSC photons within the confined volume of radius R Hz to ∼ 2.0 × 10 21 Hz) to produce ∆-resonance. It can be observed from Eqs. (6) and (7) that, in the hadronic model, high energy γ-rays are produced when very high energy protons collide with low-energy SSC photons and vice versa and the optical depth of the ∆-resonance process is given as
The comoving photon number density within the confined volume can be given in terms of the luminosity L γ as
with κ ∼ (0 − 1) (depending on whether the jet is continuous or discrete) and η ∼ 1 . In the flaring region, the number of π 0 -decay photons at a given energy depend on the number of high energy protons and the optical depth, i.e.
, where E γ , E p and ǫ γ satisfy the ∆-resonance matching conditions given in Eqs. (3) and (7) and the γ-ray flux from π 0 decay will be
So the high energy observed photon flux from π 0 -decay at two different observed photon energies E γ,1 and E γ,2 will scale as
where E γ 1,2 correspond to the proton energy E p 1,2 and we have used the relations E p 1 /E p 2 = E γ 1 /E γ 2 , and E p 1,2 /E p,c = E γ 1,2 /E c . By using the known flux at a particular energy in the flaring state, we can calculate the flux at other energies using Eq.(13).
Out of τ 
where the factor 5 corresponds to 20% of the proton energy taken by each π 0 and 3/2 is due to the 2/3 probability of ∆-resonance decaying to pπ 0 . Like photons, the proton fluxes at different energies E p,1 and E p,2 , scale as
The fluxes of π + and π 0 are related, because each pion carries 20% of the proton energy, while each neutrino and each e + carries 1/4 of the π + energy, from the π 0 decay the photon carries 1/2 of the π 0 energy. The neutrino and e + , each has energy E ν = E e + = E γ /2 and the neutrino flux can be calculated from the GeV-TeV photon flux, through
where we assume that the TeV photon flux in the flaring state is solely due to the hadronic process.
III. RESULTS
During the flaring event, the high energy γ−rays flux was observed in the energy range . Even if we replace n ′ γ by the photon density in the flaring region i.e. n ′ γ,f , the photon mean free path is still much larger than the blob radius. This implies that TeV photons will not be degraded by pair creation and therefore no synchrotron emission will take place for the above e + e − pairs.
But the e + created due to pion decay will emit synchrotron radiation in the frequency band [20] . It is true that the synchrotron radiation of the positrons from the π + decay and the electrons which accompany the Fermi accelerated protons will make the dip shallower which will be ≪ 1.25 × 10 −11 erg cm −2 s We are thankful to Bing Zhang for useful discussions. S.S. is thankful to Departamento 
